internal organs 


CHECK FIT OF PARTS ND TRIM IF NECESSARY 


SUB-ASSEMBLIES: 
Some of the Internal Organs are formed by combining two 
or more parts. In each of the following sub-assemblies, apply 
cement as shown, join the parts together and set aside until 
final assembly. 

Diaphragm- join parts (37) and (51) and allow cement to 

set then join centerpart (38) as shown. 
Right Lung— join parts (35) and (36). 
Left Lung—join parts (54) and (55). 
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Intestines—join parts (41) and (42). 
Bladder and Rectum—join parts (43) and (44) and then 
cement to intestines using 2 locating pins, as shown. 


Stomach-— join parts (45) and (46). 
Tongue and Trachea— join parts (47) and (48). 
Liver—join parts (49) and (50). 


Cement Right Kidney (40) and Left Kidney (56) to Major 
Veins and Arteries (39). 
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E. Position Right Lung in Rib Cage. Now insert the Tubular 
end of the Tongue-Trachea into the center hole in the Dia- 
phragm far enough to allow the Tongue to slip past the Skin 
and then retraci until Tongue is in proper position in mouth. 
Without cement, joint the 2 halves of the Heart (52) (53) so 
that connection is made to the end of the Major Veins and 
Arteries as shown. Position Left Lung on locating pins. 


F. Insert locatirg pin on left Rib-Cage (11A) into hole pro- 
vided in Spine and position as shown. Insert pin on Left 
Foreleg into hole in Rib Cage and place Foreleg into Skin. 


G. The left half of Skin is positioned by sliding the edges of 
the abdominal section under the right half of the Skin anc 
then gently squeezing locating pins into corresponding holc 
along the edge of the Skin. If necessary, more positive closim 
can be achieved by use of transparent tape around Left Leg 
and any other areas along the center seam. Transparen 
(Scotch) tape is practically invisible and will not detract 
from appearance. 

H. Insert pins on Name Plate (2) into holes in Base (1) and 
apply cement from underside to secure plate permanently. 
Without cement place assembled model on Base by properly 
positioning holes in paws over appropriate pins. 


CHECK FIT OF PARTS AND TRIM IF NECESSARY 
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A. No cement is used in assembling the Organs inside the 
Skin since they may be disassembled and replaced as often 
as you like. Insert the lower end of the Stomach (large tube) 
into the opening provided in the Intestines, and then snap 
the locating pin into the hole provided. Press together for 
tight fit. Insert the locating pin on the under-surface of the 
Major Veins and Arteries into the corresponding locating 
hole in the Intestines. Now insert the D-shaped pin of the 
Spleen (57) into the corresponding hole at the top of the 
Stomach and set the entire assembly down momentarily. 


B. Position the Liver inside the Diaphragm and hold in left 
hand. 


C. With right hand pick up the intestinal assembly and in- 

sert the long tube of the Veins and Arteries through the 

long opening in the Diaphragm. Bring the Intestinal assem- ANS 
bly forward until Stomach is nesting inside of Liver. 


D. The entire assembly is now placed in Skin by inserting 
the Rectum through the Pelvic cavity and then engaging the 
pin on the top surface of the Veins and Arteries into the 
hole provided in the Spine. Now engage the locating tab at 
the bottom of the Diaphragm into the pocket provided in 
Rib Cage. 


RENWAL MODEL NO. 806 
LITHO IN U.S.A. 


VISIBLE 
DOG 


YOU WILL BE REWARDED WITH AN AUTHENTIC 
MODEL OF THE VISIBLE DOG 


ony ir YOU DO NOT HURRY 


CARE, DELIBERATION, PATIENCE ARE REQUIRED IN 
EVERY ASSEMBLY PROCEDURE TO ENSURE DESIRABLE 
APPEARANCE OF YOUR MODEL. 


This kit is molded in several authentic colors so that, 
when properly assembled, you will be rewarded with 
a useful model that has that "finished" appearance. 
Painting requires skill, patience and the proper ma- 


WARNING —PLEASE READ 


Note: For best resulis and ease of assembly, it is 
desirable for you to follow the assembly procedure 
in the sequence indicated. Before applying cement, 
check fit of individual parts and trim off excess plastic 
where necessary to assure a perfect fit. Care and 
patience will reward you with a model that you will 


be proud to display. 


VM: USE CEMENT FOR POLYSTYRENE PLASTIC ONLY Sy 


terials and is recommended only for persons who are 
qualified. Note that the unpainted model will be 
entirely satisfactory and will look much better than 
one which is poorly painted. 


If you wish to paint your model, follow this procedure: 


1. ONLY use paints and thinners recommended for Styrene 
plastic. Enamels are best since solvents in lacquers will 
attack the plastic. Enamels such as marketed by Pactra, 
Testor and others are suitable and available at most hobby 
counters. 


2. Colors of the various parts are indicated in the applicable 
instruction drawings. PAINT ALL PARTS BEFORE ASSEMBLING 
EXCEPT WHERE OTHERWISE INDICATED. Do not handle painted 
parts until thoroughly dry. 


RENWAL - MINEOLA, NEW YORK 


3. Most colors for this model are available as “standard” 
thus require no mixing. Special colors that are combinations 
of standard colors are followed by the proportion in each 
case, i.e. reddish-brown (2:1) means 2 parts red to 1 part 
brown. 


Note: Color schemes used on anatomical models are not 
always true-to-life and are primarily intended for identifica- 
tion purposes. Thus slight variations in tone and shades are 
of no consequence afd are permissible. 


SCALE 
1/3rd LIFE 


Ml H 
1 transparent "skin" 
READ ENTIRE SECTION BEFORE PROCEEDING: 


CHECK FIT OF PARTS. AND TRIM IF NECESSARY 


In order to achieve the best appearance in the 
finished model, the Skin has been molded in the 
fewest number of sections resulting in the fewest 
cemented seams. To avoid unsightly cement burns 
and smudges and to assume positive alignment of 
the various parts, the following assembly technique 
has been developed. 


Adhesive tape such as masking tape or scotch tape 
is used to hold parts until cement has set. (Masking 
tape is preferred because it is easier to see and 
remove). 


A. Use no cement to fit the Right Hindleg—inside 
(34) to the right half of the Skin (32) and secure 
with tape as shown. Use no cement to fit the Right 
Foreleg—inside (33) so that all seams on outer 
surfaces are closed and secure with tape. Remove 
any excess plastic with knife, file or sandpaper to 
obtain perfect joints. 


B. Repeat procedure with parts (58) (59) and (60) 
for left half of Skin. 


C. Carefully apply a thin film of cement only to 
those areas shown. (IMPORTANT -do not cement 
any other areas as it is necessary to separate the 
various skin parts in order to finish the assembly). 
Join the Skin Halves and secure with tape and set 
aside to dry. 


When cement has set and tape is removed, the 
Skin will disassemble into four parts instead of six 
with the inside Left and Right Forelegs joined and 
the inside Left and Right Hindlegs joined. 


NOTE: CHECK FIT OF PARTS AND TRIM IF 


NECESSARY. BLUE TONE ON DRAWINGS 
INDICATES CEMENTING AREAS, 


PAINT ALL ARTERIES ON SKIN RED 


1/3rd LIFE 


2 skull and spinal column 


CHECK FIT OF PARTS AND TRIM IF NECESSARY 


A. Cement Palate (7) to Skull (3) as shown. Apply 2 small 
drops of cement as shown and attach Mandible (8). Hold 
until cement sets. Cement right and left halves of Brain 
(4) (5) and drop into Skull cavity. Press fit Skull Top (6) 
in place and set aside. 


B. Cement together right and left halves of the Cervical 
Vertebrae (9), (9A). Set aside to dry. 


C. Carefully apply cement to the groove in the Thoracic 
Vertebrae (10) and attach the right half of the Rib-Cage 
(11) as shown. Hold until cement sets and put aside to 
dry thoroughly. 


D. Cement together top and bottom halves of Lumbar Ver- 
tebrae (12) (13) and allow cement to dry. 


CAUTION: It is essential that the several bones of each leg 
and the Spinal Column be assembled in proper relationship 
in order that the entire model subsequently fits together. 
Alignment drawings of actual size are provided to enable 
you to achieve the proper alignment of the leg bones and 
the proper curvature of the Spinal Column. Follow these 
steps in exact sequence for best results: 


1. Apply cement sparingly to joints and wait about one 
minute before joining the parts. This will hasten the 
setting of the cement. 


2. Superimpose the joined parts on the appropriate draw- 
ing and hold in place until cement sets. 


CHECK FIT OF PARTS AND TRIM IF NECESSARY 


A. Carefully apply a thin film of cement to mating surfaces 
of joint between Femur (21) of Right Hindleg and Bony 
Pelvis (15). Allow cement to air-dry for at least one minute 
and then join the parts so that the ball and wedge of the 
Femur are firmly seated in the socket of the Pelvis. Hold 
parts until cement has set enough to support the weight of 
the bones and check alignment by superimposing on draw- 
ing No. B so that the assembly rests on 2 points of Pelvis 
and the lower end of the Femur as shown. Adjust alignment 
if necessary and set aside until cement is thoroughly dry. 


ALIGNMENT DRAWING—FULL SCALE 


hae forelegs 


CHECK FIT OF PARTS AND TRIM IF NECESSARY 


A. Right Foreleg: Assemble Spine of Scapula (17) to Scap- 
ula (16) and set aside to dry, 


B. Cement Radius (19) to Ulna and Paw (20). 


C. Cement the Humerus (18) to the Ulna and then the 
Scapula to the Humerus using the drawings to obtain the 
correct alignment. 


D. Left Foreleg: Repeat procedure using parts (25) and 
(24); (27) and (28); and (26) respectively. 
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PARTS LIST FOR THE NO. 806 VISIBLE DOG 
EET. 


MOUNTING PLATFORM 14. TAIL VERTEBRAE SKIN STOMACH—FRONT 


BONY PELVIS 47. TONGUE-TRACHEA 

Z NAME 16; SCAPULA 33. RIGHT FORELEG- INSIDE 48. TONGUE-BOTTOM 
ss I BüMEmus OPC | manr 34: RIGHT MINDLEG-INSIDE —— S LIVER TUT HACE 
SKELETON > RADIUS FORELEG 1. DIAPHRAGM—LEFT SIDE 
3, SKULL 20. ULNA AND PAW : = 

4. BRAIN-RIGHT HALF o1 FEMUR HERE OPEM 53. HEART—LEFT HALF 

5. BRAIN-LEFT HALF * TIBIA-FIBULA RIGHT_ 359. RIGHT LUNG-OUTSIDE 54. LEFT LUNG—OUTSIDE 
6. SKULL TOP 22. PAW HINDLEG 36. RIGHT LUNG-INSIDE 55. LEFT LUNG-INSIDE 

7. PALATE 23. 37. DIAPHRAGM—RIGHT SIDE 56. LEFT KIDNEY 

8. MANDIBLE 24. SCAPULA 38. DIAPHRAGM CENTER PART 7. SPLEEN 


57. 
39. MAJOR VEINS AND ARTERIES SKIN 


. 25. SPINE OF SCAPULA 
9. CERVICAL VERTEBRAE, RIGHT LEFT EG m MEMDREY 


9A. CERVICAL VERTEBRAE, LEFT 26. HUMERUS 


58. SKIN—LEFT HALF 
: EBRA 27. RADIUS 41. INTESTINES—BOTTOM 
m RB. TAGE, RIGHT BALF 28. ULNA AND PAW 42. INTESTINES—TOP 59. ee 
11A. RIB CAGE, LEFT HALF 29. FEMUR LEFT 43. BLADDER—RECTUM-—RIGHT HALF 
12. LUMBAR VERTEBRAE, TOP 30. TIBIA-FIBULA HINDLEG 44. BLADDER-RECTUM-LEFT HALF 60. LEFT HINDLEG 
13. LUMBAR VERTEBRAE, BOTTOM 31. PAW 45. STOMACH-—BACK INSIDE 


CERVICAL VERTEBRAE 


LUMBAR VERTEBRAE THORACIC aee 


ALIGNMENT DRAWING—FULL SCALE 


5 vertebral column 


CHECK FIT OF PARTS AND TRIM IF NECESSARY 


Apply cement to the surfaces of the joints and cement the 
Thoracic Vertebrae to the Lumbar Vertebrae using the ap- 
propriate drawing to obtain the correct curvature. Now join 
the Cervical Vertebrae and then the Tail Vertebrae (14). 
Allow to set while you remeve tape from Skin and separate 
into four parts as described in Step No. 1C. 


skeleton assembly 


CHECK FIT OF PARTS AND TRIM IF NECESSARY 


A. Right half of Skin is now used as a forming fixture. Place 
the assembled Skull and right Foreleg in the Skin. Attach 
the Bony Pelvis (with Femur attached) to the Vertebral 
Column as shown by inserting one of the pivot pins into its 
hole and gently leading the other pin into the other hole. 
Place the entire Vertebral Column into the Skin inserting 
the Spinal Cord into opening provided in the Skull, and 
the pin on the Scapula into the locating hole in the Rib 
Cage. At this point, the cement between sections of the 
Vertebral Column is still tacky and final alignment should 
be made. All bones should be within the perimeter of the 
Skin and the spiny projections of the Vertebral Column 
should be in a straight line from Tail to Skull with the edge 
of the Skin acting as the guide. 


B. RIGHT HINDLEG 


Apply cement carefully to the surfaces of the joint between 
the Paw (23) and Tibia-Fibula (22) of the right Hindleg. 
Superimpose on the drawing for alignment and join. Now 
apply cement to the locating tab at the top of the Tibia and 
insert tab into slot of the Femur of the right Hindleg. Final 
alignment of the bones of this leg are made by adjusting 
them within the Skin while the cement is still tacky. 


C. Carefully apply a thin film of cement as shown and join 
Inside Forelegs of the Skin to the right half of the Skin, 
trapping the bones of the right Foreleg within the Skin. 
Repeat procedure for Inside Hindlegs applying cement only 
to areas shown. Hold until cement sets. 


D. LEFT HINDLEG 
Use drawing No.D as a template and cement Femur (29) 
and Paw (31) to Tibia-Fibula (30). Allow a short drying 
time and then apply a drop of cement to socket in Pelvis. 
While cement is still tacky place bones in Skin and attach 
to Pelvis. Make final adjustment in alignment using Skin 
as guide. Set entire assembly aside to dry hard. 


ALIGNMENT DRAWING—FULL SCALE 
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An illustrated guide to 


THE VISIBLE DOG 


THE MUSCULAR SYSTEM 
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The MUSCULAR SYSTEM of the dog is, with but very few exceptions, generally similar to that of 
man. When one thinks of the muscles of the body it is usually in terms of those muscles attaching to 
the bony levers of the skeleton which move the body voluntarily. These are known as the Skeletal or vol- 
untary muscles. The body has another type of muscle of whose actions we are usually not aware. These 
muscles propel food along the digestive tract, narrow our blood-vessels, dilate and constrict the pupils of 
our eyes, etc. These are known as the Visceral or involuntary muscles. And another different and most 
important type of muscle is the heart itself. It is also involuntary and is known as the Cardiac muscle. 
Skeletal or voluntary muscle may attach its fleshy fibers directly to a bone,but usually the main part of 
the muscle or “belly” of the muscle ends at either or both ends in a very strong cord-like structure called 
a tendon, which transmits the pull.of the muscle when it contracts. This tendon arrangement avoids in- 
efficient and bulky thickenings at wrists and ankles and also permits several large muscles to attach on 
one small area of a bone. 


Each muscle is supplied by one or more nerves which not only bring commands from the brain which 
make it contract but these same nerves carry back to the brain impulses which inform it of the degree 
of contraction. This correlation results in smooth, even movements instead of jerky or staggering move- 
ments. 'The voluntary muscles are generally arranged in opposing sets, one set bending the limbs or body, 
the other set straightening it. Usually both sets of muscles are active at the same time but in different 
degrees, one acting as a brake on the other. 


Voluntary or skeletal muscles can contract for only relatively short periods of time before becoming 
fatigued and requiring rest. Involuntary muscle, on the other hand, is capable of prolonged periods of 
activity without fatigue. The heart, of course, must continue to ceaselessly contract throughout the entire 
lifetime of the animal with only split-second intervals of rest, and the visceral muscles of the digestive 
tract perform wave-like contractions called peristalsis for many successive hours. 


THE SKELETAL SYSTEM 
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All animals having backbones or spines — the Vertebrates — possess an internal skeleton, as opposed to in- 
sects, crayfish, oysters and others which have their skeletons on the outside. 


The SKELETON is composed of the bones held together by strong inelastic bands called ligaments. In 
many places, the cartilages of the body also form an integral part of the skeleton. The teeth, though 
closely resembling bone, are considered as a part of the digestive system. 


'The functions of the skeleton are mainly as follows: (1) Provides a framework which supports all other 
parts of the body. In many instances, it not only supports, but protects as well,vital internal organs such 
as the brain, spinal cord, heart and lungs. (2) Furnishes levers by means of which the muscles move 
the body. (3) Stores needed minerals, mainly calcium and phosphorus. (4) Acts as a factory for blood 
cells, and in the adult animal stores fat in the limb bones. 


In order to study the skeleton intelligently, it should be considered in two main divisions; the Axial 
Skeleton and the Appendicular Skeleton. The axial skeleton includes the skull, spine and ribs, pelvis and 
tail. The appendicular skeleton consists of the fore-limbs and hind-limbs. The axial division contains and 
protects the vital organs of the animal; the appendicular division is used for locomotion, self-care, and to 
some extent, for defense and feeding. 


THE DIGESTIVE SYSTEM 
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This system includes not only the food-tube 
proper but also the teeth and various spe- 
cialized outgrowths from it such as the 
salivary glands, the liver and pancreas 
which aid in processing the food. Food, as 
taken into the body, cannot be used in this 
so-called “raw-state,” but must be broken 
down into simpler chemical compounds be- 
fore it can be taken into the blood-stream 
and transported about the body for use, 
storage or further processing; in fact, to 
place *raw" food directly into the blood- 
stream would kill the animal in a few mo- 
ments. Since the digestive tract is merely 
a tube passing through the body and open 
at both ends it can be realized, if we think 
a moment, that any food in this tube is as 
much “outside” the body proper and its 
tissues, as it was before it was chewed and 
swallowed. 


Let us simplify digestion by comparing it to 
the steps taken by a chemist in isolating 
valuable constituents from a certain sub- 
stance. First the chemist places this sub- 
stance in a mortar, adds a watery solution 
and proceeds to grind it to a uniform mass 
with a pestle. Next he pours this into a 
beaker, adds some acid and “digesting” 


enzymes and stirs or agitates the mixture. 
Next this liquid mass is placed in a funnel 
lined with filter paper, and the filtrate, con- 
taining the valuable constituents, is col- 
lected and saved and the residue, left in the 
Tansverse filter paper, is discarded. 


Food is taken into the mouth and ground 
fine by chewing; at the same time liquid is 
olon added by the salivary glands. This step is 
comparable to the activity with the mortar 
and pestle. The chewed and moistened food 
is swallowed, passing down the esophagus 
into the stomach (“poured into the beaker”) 
where acid and digestive enzymes are added 
and churning or stirring is applied by the 
stomach musculature. Just as it leaves the 
stomach, further digestive enzymes from the liver and pancreas are added and the liquefied food is passed 
into the small intestine for filtering. 'To provide adequate filtration the length of the small intestine is 
roughly five times the length of the animal and is composed of three parts, duodenum, jejunum and ileum. 
It is in this portion of the digestive tract that the valuable substances in the food are extracted and taken 
into the blood-stream. The residue or waste material is passed into the large intestine or colon where most 
of the moisture is removed from it and the semi-solid resulting mass of fecal waste propelled into the 
terminal segment of the large intestine, the rectum, and removed from the body at the anus. The dog has 
no appendix. 


Rectum 


The filtered food is collected by a network of veins,which merge into a vein of fair size, the portal vein, 
and all this food-laden blood is conveyed directly to the liver. The Liver, the largest gland in the body, 
is the main chemical processing plant of the body. In addition to manufacturing bile — one of the diges- 
tive enzymes referred to above — the liver processes the digested proteins, sugars, minerals and other 
food products and either converts them into other chemical materials needed by the body or stores them 
in such a manner that they can be made available for use later. 


'The Spleen, though not a part of the digestive system, is described at this time because of its proximity 
to the stomach, intestines, pancreas and colon. It's a large, reddish-purple, elongated organ lying in the 
upper left "corner" of the abdominal cavity between the stomach and the diaphragm. Some controversy 
exists as to its function, but perhaps most important of all its actions is to act as an automatic blood 
transfusion bank by storing considerable quantities of blood. Then, when an animal such as the dog is 
called upon for great bursts of activity such as in fighting or strenuous hunting, the muscular capsule 
of the spleen squeezes this sponge-like organ and forces this stored blood out into the general circulation. 
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THE URINARY EXCRETORY SYSTEM 


It was noted previously that the respiratory 
system functioned in disposing of the gase- 
ous carbon dioxide waste of the body. How- 
ever, another system is required to excrete 
the nitrogenous wastes of the body and this 
is known as the URINARY EXCRETORY 
SYSTEM. It consists of the two kidneys; 
the ureters, two tubes which lead to the 
single storage chamber; the urinary bladder; 
and the single tube leading from the bladder 
to the exterior, the urethra. 


The Kidneys are two chocolate-colored, 
bean shaped organs situated in the dorsal 
region of the abdominal cavity, just caudal 
to the last pair of ribs, one on either side of 
the vertebral column. Depending on the 
species of dog, they vary in length from 
about one and one-half to three inches. In 
the course of a day all the blood in the body Renal Veins 
of the animal passes through the two kid- 
neys more than 400 times, being filtered for 
nitrogenous wastes each time. In the two 
kidneys there are from one to two million Ureters 
tiny, ball-shaped filters called glomeruli 
located in the outer portion or cortex of the 
kidney. Consequently more than thirty or 
forty quarts of liquid are filtered each day. 
These filters or glomeruli are highly selec- 
tive, rejecting blood cells and proteins, but 
permitting salts, fluid and other chemi- 
cals including nitrogenous wastes, to pass 
through. Now, obviously, it would mean 
death to the dog if all this liquid were passed 
out of the body, so that the kidney "filters" 
in reverse and returns to the blood-stream 
all the valuable elements such as salts, sugars 
and most of the fluid. Thus, of the more 
than thirty or forty quarts of filtrate, all but 
about one quart is returned to the blood. 
This one quart or less, containing the nitro- 
genous wastes and any excess salts or 
sugars not required by the body are col- 
lected by the inner portion of the kidney, 
the renal pelvis, to be led continuously from 
each kidney, drop by drop, to the muscular storage bag, the urinary bladder. 


The Bladder is a muscular balloon lying in the pelvic cavity. Due to the ingenious interlacing of these 
muscular fibers, the bladder can expand greatly without bursting and in fact, in the dog, can extend 
forward into the abdominal cavity almost as far as the navel or umbilicus. As urine gradually collects 
in the bladder and distends it, pressure nerve-endings are stimulated and the animal become conscious 
of a desire to urinate. Normally the animal permits the bladder musculature to contract and the urine 
is voided to the exterior through the urethra. Sudden or prolonged exposure to cold, fright, and inflam- 
mation or infection of the bladder also stimulate the nerves to report a desire to urinate, even though 
the bladder may not be full. 


At the outlet of the urinary bladder a circular muscle is situated, which, when consciously contracted, 
acts as a valve and compels the urine to remain in the bladder even though a desire to urinate exists. 
When opportunity presents, this muscle relaxes. The bladder musculature (together with abdominal mus- 
culature) contracts, and the urine is voided. A puppy continues to urinate whenever the bladder becomes 
full until such time as it is trained or “housebroken” and learns to control this muscular valve at the outlet 
of the bladder. 
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THE NERVOUS SYSTEM 
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The NERVOUS SYSTEM is divided into two main portions, the somatic nervous system and the auto- 
nomic (automatic) nervous system, each of which is concerned with control over different portions of 
the body. 


The SOMATIC NERVOUS SYSTEM, controlling the conscious or voluntary actions of the body, is 
again divided into two parts; the central portion proper consisting of the spinal cord, enclosed and pro- 
tected in the neural canal of the bony vertebral column, and the brain, located in the skull. The second 
part, comprised of the peripheral nerves or those nerve trunks commonly seen as glistening, firm, white 
cords, are bundles of thousands of microscopic filaments or “wires” insulated one from the other by a 
myelin sheath. These filaments of the peripheral nerve-trunks end in tiny specialized knobs, coils, knots 
and sprays distributed widely inside as well as on the surface of the body and keep the brain informed 
of what is happening to the body and likewise carry the commands of the brain to muscles telling them 
what to do about it. Those nerve-endings receiving stimuli from the outside are called sense organs or 
receptors and send electrical impulses over certain filaments, the sensory fibers, to the brain. The brain 
analyzes this information and sends back commands via the spinal cord and usually via the same periph- 
eral nerve-trunks, but this time over motor fibers, to motor or effector nerve-endings, usually located in 
muscles. Certain stimuli such as heat, pain, excessive pressure and others, both to save time from brain 
analysis and to protect the animal, go only as far as the spinal cord and are immediately switched over 
to motor filaments and make certain muscles react instantaneously. Thus, if a dog steps on a hot ember, 
thorn, or gets its toes pinched, the whole limb is almost instantaneously jerked away. The brain is not 
aware of this action until after it has happened. Such actions are termed reflexes. There are two groups 
of sense-organs or receptors; the General Sense Organs which are responsive to pain, touch and tem- 
perature, as described above, and the Special Sense Organs, concerned with smell, sight, taste and hearing. 


The BRAIN is divided into three major portions; 1. The slightly expanded, cranial end of the spinal 
cord, the brain stem. This portion contains the specific nerve centers absolutely essential for the life 
of the animal such as those centers controlling heartbeat, respiration, temperature and a few others. This 
is the primitive brain and is the only brain present in some of the lower vertebrates. As animals pro- 
gressed up the evolutionary ladder, the brain-stem developed two other “brains” as outgrowths; 2. The 
large cerebrum; the one popularly thought of as the “brain” and 3. A smaller one lying under the caudal 
part of the cerebrum, the cerebellum. The Cerebrum performs the higher functions of memory, intelli- 
gence and emotional responses. The Cerebellum controls muscular coordination, balance and equilibrium. 
In the dog, the cerebellum is proportionately larger than the cerebrum. 


The AUTONOMIC NERVOUS SYSTEM is concerned with the control of the musculature of the diges- 
tive system, eyes, blood-vessels, glandular products and other automatic functions. 


THE ENDOCRINE SYSTEM 
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The purpose of this collection of glands distributed so widely throughout the body is to produce hor- 
mones, chemical substances which regulate and integrate a great variety of metabolic processes carried 
on by the other tissues and organs of the body. Since these hormones are exceedingly powerful and 
really act more as stimulants to certain body tissues and organs, only very minute amounts are required. 
Accordingly we find that most of the endocrine glands are quite small. ^ 


Whereas most of the glands of the body pass their secretions into little tubes or ducts which empty into 
the appropriate sites, the Endocrine Glands possess no ducts but empty their secretions internally di- 
rectly into blood-vessels buried within their substance. Since any given drop of blood makes a com- 
plete circuit of the body in less than 20 seconds, and for some organs, considerably less, it thus 
follows that the hormones are able to exert their actions quite rapidly. Because the endocrine glands 
have no ducts and because they secrete their products internally, they are also known as the ductless 
glands or the glands of internal secretion. 


The pituitary, thyroid, parathyroid, adrenal, certain minute portions of the pancreas, ovaries and testes 
are endocrine glands. 


The Pituitary Gland, about the size and shape of a small navy bean in the dog, lies in a small saddle- 
shaped pit on the inner surface of the base of the skull. It is attached to the under surface of the brain 
by a slender stalk, and is composed of anterior and posterior lobes. The anterior lobe produces hormones 
which regulate the other endocrine glands, stimulating or depressing their activity. The posterior lobe 
produces hormones which affect the heart and blood circulation, kidneys and genital organs. Because of 
this wide regulatory control over the body in general, the pituitary gland, despite its small size, has 
been called the master gland. 


The Thyroid Gland is a soft, pinkish structure consisting of two lobes, one of which lies on either side 
of the cranial part of the trachea in the dog. The hormones produced by this gland govern the metabolic 
rate of the animal and the mental and physical development. 


The Parathyroid Glands are four in number; a cranial and caudal gland located on the inner surface 
of each thyroid lobe. Each parathyroid gland is a greyish, ovoid or spherical structure varying in size 
from about the size of a match-head to a split-pea. The hormones produced by these parathyroids con- 
trol the calcium and phosphorus levels in the blood and bones of the animal. Removal of these glands 
results in lowered blood-calcium and fatal convulsions. 


The Adrenal or Suprarenal Glands are paired buff-colored endocrine organs about the size of a large 
flattened prune. One gland *caps" the cranial and medial pole of each kidney. The adrenals consist of 
an outer rind, the cortex, and an inner portion, the medulla. The Cortex produces hormones that con- 
trol water, salt and carbohydrate metabolism and protects against shock. The Medulla secretes adrenalin 
which, as a stimulant, acts on all portions of the body that receive sympathetic innervation. Removal of 
the adrenal glands causes progressive weakness, a prounced drop in blood-pressure, followed in a few 
days by the death of the animal. 


The Pancreas; though mainly a gland of digestion, has about one-half to one million microscopic islands 
of endocrine tissue throughout its substance. These are the Islands of Langerhans producing insulin 
which governs sugar metabolism in the body and controls the amount of sugar in the blood. Malfunc- 
tioning of these islands produces the condition known as diabetes, which, if untreated, can lead to pro- 
gressive weakness, emaciation and death. The Testes of the male and the Ovaries of the female have 
clusters of cells in their substance which act as endocrine glands. The hormones produced by these 
endocrine cells control sexual development and reproduction. 
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The SKULL — No other species of animal exhibits as much variation in the shape of the head as does 
the dog. Contrary to popular belief, the skull does not consist of one single bone, but is made up of about 
thirty separate bones divided into the Cranium surrounding the brain,and the Face enclosing the entrances 
to the digestive and respiratory systems. Since the dog relies, to a great extent, on its sense of smell 
and,lacking hands, must pick up and manipulate its food with its jaws, we find that the facial part of 
the skull is usually larger than the cranial part. The skull is attached to the first vertebra of the spine 
and has a large opening, the foramen magnum, at this junction to permit attachment of the spinal cord 
to the brain. 


The SPINE is a flexible column of small bones called vertebrae. This Vertebral Column acts as an 
elastic suspension bridge from which all of the internal organs and passageways are suspended. Though 
but very little movement is permitted between any two vertebrae, such a long string of bones permits 
considerable movement for vigorous running and curling up to sleep. Each vertebrae is separated from 
the one in front and behind by an elastic pad or cushion. Extending through the vertebral column is a 
passageway, the Neural Canal, which encloses and protects the spinal cord. 


The Spinal Column is divided into five regions: First, just back of the skull, are seven cervical vertebrae 
comprising the neck. All mammals (except the sea-cow and sloth) from the mouse to the giraffe have 
only seven cervical vertebrae, these varying only in length. The first vertebrae is called the atlas, the 
second the axis. 


To the rear of the neck, the dog has thirteen thoracic vertebrae to which the thirteen pairs of ribs are 
attached. The ribs, or costae, are flattened curved strips of bone extending from a movable connection at 
the spine, to within a short distance of the breast-bone or sternum. This gap is filled in by elastic pieces 
of tissue called costal cartilages which thus permit the dog to expand and contract its chest in breathing 
deeply. 


To the rear of the thoracic vertebrae are seven lumbar vertebrae, followed by the sacrum, a fusion or 
growing together of three vertebrae to form one bone. Attached to the terminal end of the sacrum are 
the coccygeal or tail vertebrae. The Boxer puppy, when born, has approximately the average number 
of tail vertebrae, but for show purposes and aesthetic reasons the terminal portion of the tail is removed 
surgically in an operation known as “docking,” leaving only a stump. 


The PELVIS or PELVIC GIRDLE —Is a large space formed by the two large, flat, hip-bones which are 
attached to the spine at the sacrum and circle around to meet at the midline below the sacrum. The 
pelvis encloses and protects the organs in this region. 
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The forelimbs of the dog, and, in many 
instances, the hindlimbs also, vary in shape 
more than in any other type of domestic 
animal, as was pointed out above for the 
skull. Witness the shortened or “bowed” 
and twisted limbs of the Dachshund and 
Bassett-hound, a condition known as achon- 
droplasia. 


The Forelimbs,or front legs,of the dog have 
no skeletal attachment to the trunk, such 
connection being by muscle only. In fact 
only those animals which can move their 
forelimbs outwards or laterally from the 
body have such bony connection, this being 
known as the collar-bone or clavicle. Thus 
we find a clavicle in the human, apes and 
monkeys, mole (for digging burrows) and 
others, but not in the dog, wolf, coyote, 
horse, ox or any other mammal that moves 
its limbs only in a forward and backward 
direction. Attached to the shoulder-blade 
or scapula is the single bone of the upper 
foreleg, the humerus. Connecting to the 
other end of the humerus and helping to 
form the elbow joint are the two bones of 
the lower foreleg, the radius and ulna. The 
wrist joint is made up of 7 small bones, to 
which are attached the bones of the paw 
and five toes. 


The Hindlimbs, unlike the forelimbs which 
have no bony connection to the trunk, are 
attached directly to the bony pelvis at the 
hip-joint. The single bone of the upper leg 
or thigh, the femur, attaches here and ends 
by helping to form the knee-joint. The knee- 
joint in all domestic animals is termed the 
stifle or stifle joint. Helping to make up the 
knee-joint are the two bones of the lower 
leg, the large tibia and the small, thin 
fibula. At the front of the knee-joint is the 
knee-cap or patella. 


The ankle-joint or hock-joint consists ot 7 
small cubical bones beyond which are the 
bones of the paws and the bones of the four 
toes. Dogs in general have only 4 recogniz- 
able toes in the hind paw, the great toe 
being reduced to a mere nodule of bone and 
usually embedded in the flesh of the paw. 
When this fifth toe is present, as it is in the 
St. Bernard and French Briard, it is known 
as the dew-claw. 


THE RESPIRATORY SYSTEM 


The essential function of the RESPIRA- 
TORY SYSTEM is to provide a means for 
ridding the body of the gaseous waste, 
carbon dioxide, and obtaining oxygen for 
the cells of the body to continue their life 
processes. It consists of the nose, mouth, 
larynx, trachea, bronchi, and the lungs 
which are contained in the chest or thoracic 
cavity, a closed air-tight compartment. 


Nasal Passages 
f 
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'The Nasal Cavity contains thin bony plates 
rolled into intricate and numerous scrolls 
which are covered with a moist, sticky mem- 
brane richly supplied with fine blood vessels. 
The intricate folding of these bony plates 
and membranes provide a great surface area 
for exposure to the air and odors. The moist, 
sticky membrane both provides moisture to 
the inhaled air and traps great quantities 
of dust and other foreign particles drawn in 
with this air. The numerous blood vessels 
just under the surface of the sticky mem- 
brane warms the air to approximately body 
temperature. 


The Larynx or voice box is placed at the 
cranial end of the trachea or wind-pipe. 
Stretched vertically within this cartilagin- 
ous box are two folds of elastic tissue, the 
Vocal Cords, which can be brought close 
together or separated by means of muscles. 
'The dog, by more or less violently contract- 
ing the lungs and forcing air out past these 
adjustable folds, sets them into vibration, and produces the sounds known as barking, growling or whining. 


'The*Trachea, the common or single tube attached to the caudal end of the larynx divides, just inside 
the thoracic cavity, into two Bronchi, one for each lung. These bronchi further divide, in each Lung, into 
smaller and smaller bronchi much like the branching of the limbs of a tree. So that the trachea and 
bronchi will not collapse like a very thin rubber tube when air is sucked through it, the walls of these 
structures are reinforced with cartilaginous rings. The branching bronchi finally end in groups of minute 
round air-sacs, the Alveoli, arranged very similarly to the clusters of grapes seen in a bunch of grapes. 
It is in these alveoli that the gaseous exchange of carbon dioxide and oxygen takes place between the 
circulating blood and the air. Since this exchange must take place rapidly the walls of the alveoli must 
be extremely thin, so thin, in fact, that they cannot be seen with even the most powerful laboratory light- 
-microscope. Each alveolus, about the size of a pinhead, is surrounded by a profuse network of capillaries 
to further help the gaseous exchange. There are many millions of alveoli present in each lung. 


Bulging up into the airtight thoracic cavity from the abdominal cavity is a dome-shaped muscle called 
the Diaphragm. When this muscle contracts it becomes flattened and less dome-shaped, thus enlarging the 
chest cavity and creating a partial vacuum. Air flows in through the nose, trachea and bronchi to fill 
the lungs and expand them to fill this larger cavity. This piston-like pumping action of the diaphragm 
is the mechanism for normal or resting breathing. During exercise the blood requires more oxygen for the 
muscles to act efficiently and the dog’s lungs must expand to a greater extent. Then, in addition to the 
action of the diaphragm, other muscles are called into play which pull upon the rib-cage to expand it 
further and the lungs fill with oxygen to an even greater extent. 
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Blood, the fluid tissue of the body, has the duty of carrying food substances and oxygen to each cell of 
the body and to carry away from these cells, the waste products formed there. The elastic tubes carrying 
blood to the cells are called Arteries; the blood vessels carrying it away from the cells are called Veins, 
and connecting these two sets of tubes are extremely numerous, microscopic channels, the Capillaries. 
It is in these capillaries that the exchange of food and oxygen for waste products takes place, the blood 
vessels themselves being merely conduits. In the model, the arterial tubes are colored red, and the venous 
tubes blue. 


In order for the blood to get out to the capillaries a pump is necessary and thus the heart is placed 
near the center of the tube system. The Heart is a four-chambered, hollow muscle located in the thoracic 
cavity, consisting of two small receiving chambers, the atria and two larger pumping chambers, the 
ventricles. The left ventricle being the most powerful has the thickest walls. It is this chamber that must 
pump the blood throughout the body. Each time it contracts, blood is forced out into the elastic arteries, 
expanding them. When sufficient back-pressure has built up in the arteries, it forces shut the aortic valves 
at the exit-point of the left ventricle. The elastic arteries return to their unexpanded state, thus forcing 
the blood onwards in the arteries. This expansion and contraction of the arteries is called the pulse. By 
the time the capillaries are passed, the force of the heart and arteries is lost and another mechanism 
is utilized. In the veins, unlike the arteries, one-way valves are placed at frequent intervals, all valves 
opening toward the heart. These veins are located between muscle masses and as the animal moves and 
contracts the muscles, the veins are squeezed and the blood, having to move somewhere is directed back 
to the heart by way of the venae cavae, the great veins from front and back portions of the dog. Arriving 
at the heart, the blood enters the right atrium. This contracts and pumps the fluid into the right ventricle 
through the tricuspid valve. The right ventricle, having to pump blood only a short distance into the 
lungs, requires a much thinner wall than the left ventricle as noted above. The right ventricle pumps 
blood into the lungs by way of the pulmonary valve and pulmonary artery. From the lungs, the blood, 
having given off its carbon dioxide in exchange for oxygen, is returned to the left atrium, it is forced into 
the left ventricle by way of the mitral valve, and is ready for its next trip through the body. The time 
required for this complete roundtrip through the dog’s body is less than 20 seconds. The amount of blood 
contained in an animal’s body is approximately one tenth of the animal’s weight. 


The Heart, as stated above, is a muscle, and as such, requires a blood supply to perform its work just 
like any other muscle and cannot be nourished by the blood it is pumping. The blood vessels which pro- 
vide this nourishment encircle the heart like a crown at the junction of the atria and ventricles, send- 
ing branches to both these structures. Because of this crown-like arrangement, these blood vessels are 
known as the coronary vessels. 
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